Functional studies on the EGF receptor with an antibody that recognizes the intracellular portion of the receptor.
An antibody against the human epidermal growth factor receptor (EGF), capable of activating its tyrosine kinase has been produced. Antibody 2913 recognizes only the cytoplasmic portion of the EGF receptor in A431 carcinoma cells, in normal human fibroblasts, and in a variety of other human tumor cell lines (Xu, Y.-A., Richert, N., Ito, S., Merlino, G. T., and Pastan, I. (1984) Proc. Natl. Acad. Sci. U. S. A. 81, 7308-7313). Indirect immunofluorescence and electron microscopy show that the antibody binds to intact cells only after membrane permeabilization. Moreover the antibody immunoprecipitates the v-erb-B gene product in avian myeloblastosis virus-infected cells but does not recognize the secreted form (105 kDa) of the A431 cell EGF receptor which lacks the cytoplasmic domain. Antibody 2913 activates the EGF receptor kinase in solubilized A431 membranes causing autophosphorylation on tyrosine residues only. Tryptic peptide maps suggest that antibody 2913 and EGF stimulate phosphorylation of the same amino acid residues. By electron microscopy, the cytoplasmic portion of the receptor was followed throughout its endocytotic pathway. The results show that the kinase domain is rapidly degraded in lysosomes with no accumulation in the cytoplasm or in the nucleus.